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Discussion

The results obtained in the different fields of in-

vesti~atlon of the various rare earth metal-hydrogen sys-

tems have already been discussed in the ind1vidual apters

of this dissertation. L vidence has teen presented support-

Ine a plausible explan,-tion of the nature and constitution

of the rare eArth hydrides. This explanation may at best

be called a hypothesis; additional experimental studies,

such as maenetic measurements, and measurements of elec-

trical onductivity of hydrides of various cow.nosittons,

are needed for further elucidation of their constitutlon.

~Summary

A physical chemical investikation of the hydridls of

various rare earth metals has been carried out. Th4 ,rin-

cipal fields of investigation have been studies of

pressure-temperature-coTrposition relationships, and 'x'-ray

( diffraction studies of the powdered hydrides.

The properties and behavior of the hydrides formed by

lanthanumn, cerium, praseodymium, and neodymium are vttry

similar. Dissociation pressure isotherms for these atistems
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consist of three branches: 1) an initial ascending branch

at low hydrouen composition, indicative of the solution of

hydrogen in the metal to form a sin-le solid plhase; 2) a

constant-pressure plateau indicat.ng the co-existence of

two solid phases; 3) a final, steeply ascending curve ex-

tending into the region of h&)er hydroen composition.

The relative dissociation pressures of the hydrides and

deuterides of lanthanum and cerium have been compared and

discussed.

X-ray diffraction studies have confirmed the face-

centered cubic structures of these hydrideas, which are

greatly expanded over the structures of the metals. This

expansion Is a maximum for the hydro~en-rich phase of the

two-phase re 6 ion; with further addition of hydrogen the

lattice contracts slightly.

Similarities between the hydrides amd the monochal-

cogenides of these rare earth elements have been pointed

out, and the probable nature of the 1,ondini' in the hydrides

has been discussed.

The properties of dispersions of the hydrides of lan-

thanun and cerium in mercury have been investiated.

The metals europium and ytterbium have been found to

form dihydrides which are isostructural with the hydrides

of the alkaline earth metals. These two rare earth metals
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have also been found to dissolve in liquid ammonia, Some

of the properties of these metal-in-ammonia solutions have

been investigated.

The structures of the rare earth metals themselves

have also been investiated, and evidence has been found

showing that the hexaL.onel modifications of the metals do

not possess a simple hexaZ:onal close-paeked structure.

Evidence for the e.Astence of lanthanum monoxide has been

obtained; Indications of similar compounds of other rare

earth metals have niso been found.
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